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(57) Abstract: 




PURPOSE: An apparatus for 
stabilizing v^/avelength for a laser 
diode is provided to change the 
wavelength for stabilization 
automatically by user input without 
setting the apparatus manually or 
taking the place of it. 

CONSTITUTION: An apparatus for 
stabilizing wavelength for a laser 
diode has a laser dioded 1), a 
temperature adjustor(12) altering the 
operating temperature of the laser 
dioded 1) depending on a 
stabilization signal. A pair of photo- 
diode(14) detects the light from the 
laser diode to output it. An etalon 
filter(13) transmits the light with 
transmittance based on the incident 
angle and wavelength. The etalon 
filter(13) is rotated to make definite 
angle for optical axis depending 
change amount of the wavelength for 
stabilization. A comparator(15) 
outputs the stabilization signal to 
corresponding to difference of two 
outputs from the pair of photo-diode(14). An actuator rotates the etalon filter(13). A user 
interface(20) is for inputting stabilization wavelength information from user. A controller 
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(1 ) outputs a driving signal of tlie actuator depending the stabilization wavelength 
information. An actuator driving part(18) drives the actuator. 
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s g^soii 0}^ aioixi aoi2=g ?is} ms ehss sxife, sseoii msi m^mmoi es^o^fe eiioixH aoi2^: 21mm tis.m oisi aioi 
XI yoisHsi e^f s£» ssAisife sa^i: 2^3^ aioixi aoi2HoiiAi g^#a gj§ s^si g# asmo asgt gsi ao:7Ioii oigoi 
mseoi ^mus.m #^6^fe, ais ejs^f 'ef ssaois^; aioixi aoi2H2f &«2i ssdoishsi Ahoioii ¥ixioi2, s.mQo\s. 
siAisife mm gjA|2t §y msow mm ^ass ^afAi^im 2>§a b§£I est^oii ajaf s^aj- 21s oi¥£^ sis 

iEife oiigs Ha; aioixi aoia^si gfa »sm 21mm mm°^ ^x\on\ ^moi ^ ssaoisEMsi msfeoi ^mids.m°i xioii ciima 
311 9imm tim.m ^m:>\^ m^s[^ hihiji; oii&g sag mssj fflsjgoii cos ^ts^ sisaispi 5!j#oiioie); aioi 
XI yoi2=°i 2ims ms sa» Aigxis¥a 2j^g>fe A^§x^ eianiiGiri:: At§xF eiaiioirirM ssh a^a efsa as saoii aisi cue 
5^fe 2!i*oiioia ^s<!iiss s^shfe iiioi¥: a! su^oiioia q^sdsoii g&o^o1 eii^onoiag ^SAisife eii^oiioia ^S¥e ss&cf. 

CHHE 
El 

iifs e^sif, aioixi woi2= 

9AIIAI 

£ 1° g a^go| H^&2!s^ ^Aioiioii mm aioixi aoisEg ?i& e^sa sxisi ^as, 

E 2fe OllgS.gaSI ?|^g ^aSs SSSPI ?l& ZIBHH, 

E 3S e sfssj di-&2!& ^Aioiioii ajg aioixi cfoiEES 9I& ms e^ssf sxig asspi ?i§h E^oia. 



s g^ss aioixi aoi2E(iaser diode)2i uis ehssjoii 312SAI. ^si aioixi D0I2ES ?i& e^sa §XIO|| 3th aoicf. 

SS<y01l SiOIAI, gg^fe IWS CH^s :7JXI3 21S0I1E g?6m S^s2| XiUS! Siih * HISPI ?|of0< ^ol mm Oi^EhS Ah 



2002/9/13 



1 



ms mm (wavelength division multiplexer)^ Wmti CH^Oll Di^m dt^ 4=2) S^msSS S^oPI ^o\0\ ^m SfS Hi 

m m^^mm omm^Q. ms mm asate oiia mo\. o\u2\ ss^on Q^°i ^timmm eAioii s^o^fe 21s 

a oioii (OS gmss. ^fa^ei s<mss ^<yo^fe saoi lh¥ S£ se^ Jiei aaiss siskm msoisi g^se ^^iimxi 
g^oii, fe^:ll g^Ssoi m^^m mm e^^^m ^^iisfe mi^. goii siskm gdasi ^'d^oiiAife s<yaMe as 
gi :^issui sia^ aoia. SE§^, ^►:'i saoi 2:^1011 ^mm msmo\m ^an 6he si'ieioii ^ai e^s^jjui essh^ife SsCf. 

^ui s^iiaM sfas^& eiioixife 3 ewiit cigfsjxie}. mu^°^ aioixi DoisEa as ysai aioixis A^mg.n:^. aioin aoi2 
Hfe S£ eJi^E:^^ ^a. ^. aioin ooi2Efe s^t ssoii oja gfsi njsoi aastfe 3!oia. ojb^/h, aioin cfoia 

=21 §sf sEg mwe 4= Sis g^oii. se ejSEfe s^s 2»2i & aejoi so. 

s^a aioixi aoi£=oii iii(m:'i» ^uisfoi 401 aioixi aoisEsi mmm e^^l^6^?^^ ^►:3i nFgsi ch^^s am' 4^ 
E sia ^i*! aioin qoisesj se ejifss o|go^o1 nhs ch^^s aaife gfss ^^3^fe ofsf aa. ^s^i^s aioin c^oieE 

21 SEOII me aS! m&S m^om m\B mi 01 i!: (database) B Sf^sm. 4.01 aiOIEJ U1IOI>:OII B:}\o\Oi 3^SI aiOIJH Q0I2E2I § 

2f sEes msm Mo\m 4^ sio. s^m, u:>\ aioixi ooi^esi se eji^Ss oimstcx msa e^sifsffe gjsg 

shfe b^2^ aa nhs i^Ai:7i§ qidisKJ) fe^:*! aioii-i ooisebi luse assta. die a" (feedback) sism ^hiskm m§ i^api 
D[ a^s^fe S3I <Mss &&nio\ si^oyn. ^^:>\ m^w cos Q}m§i ijse se iiich:jis =?timo\ gj^s &01 e^§s^ 

6!aOii ajei aioixi cfoisEsj ssg s^skx wss ehsa&a. viEiM. sehsj aioixi qoieesi s^r sem oigg^ m 
§ etsa sxife 3?« ^:)i& aii vsm. ^ nfssAPi, niEsi! sis s be mo\d\^ 

^IJISh nJS e^Sa SXiei OIISAI, mUE a! ai ¥ ^(Bernard Villeneuve) mOil °\o\0i m^S\0\ ^SlojOlS a|5?^SiejS 1115,825, 792£(WAV 
ELENGTH MONITORING AND CONTROL ASSEMBLY FOR WDM OPTICAL TRANSMISSION SYSTEMS)OIIAIfe dlgS lEKetalon filter)^ 01 

mm mm ^imm siPf jhaisch sia. &^3i oi^^siss 1115,825.792^011/^^ digs seioii sMsfe ssi gjAha^ mmm tus 011 
mQo| oigsfoi aioin aoi2E°i mmm s^sm, be mo\D\m o\ms\o\ 4.01 aioin ooi£esi mE msm 21 

SmmZi ESh, U:>\ OR^SieiS fll5,825,792a0ll ^HAia S^l ^Jlll (setting) AIOII, a:)! OIIBg Ol^fe 2| 

EM m\ J\ aoi2E2i e^§2^3^afe as ms, ^ e^ga m§oii cHgstfe st°£ 

nam gaisi aioin aoiEEM e^sa sxife. aioixH aoisEsi ej§a mmm eaa taoii. e^sa sxis n 

x^l8^7^L^ 4-^°^ -^di ms ^mm &xis ii!ii(settino)8iiof5ffe sjgisoi aaa. e&. ms etaa sxis 4^^°^ iagg iDioii, 01 



s ^^ss ^iJis #ai2i sfliss 8H16^:^| shskx e[s& sjhsai, s g^ssi ^^is e^sa msoi A^gx^ gj^oii sijsh a3§ 4^ 
sife aioixi aoi2EM 9i& mm e^sa §xis sis&oii sia. 

^^m gaspi ¥i8K)i s ^soii (&s aioin aoisEM mm sxife, 

sz.^ SEdi msi DfSOl aSotfe aiOIJH aO|2E: 

e^§2^ iiisoii aj£f aioija Q012E21 bes asAi^ife be s.m:>\: 
s& & ^21 ssaoisE: 

4.01 alolx^ oolaES} seaoisEsi A^o|oll ?ixiot2, sMCfoieES g^A^o^fe si§ s^°i gJAhaj msoii cos ¥3f 
g£ ^3iAi3ioi Qism mmsi sagoii coai s-^a oi^e^ siagfe oii^s nei; 

4H3I aioiXH O0I2E2I gfs! m§s efgif ms°s sx|o^5| ?ioK)i 401 ^ sscioieEesi mseoi ss&isssi xm cAmaow mj\ 
e^gs^ ^i!^s 4f3i SE ^Esuis s^o^fe djjn^i; 

mD\ oamm shm s^sa wssi sagoii 10s 2fEs ssai^pi sii^oiioiEi: 

4^:71 aioin uoiEEdi chm e^^a afsws^ei s^g>^ Afgif eiEuaioiri:: 

^fui Mg» e!E»iaioi>tM mm 2ms e^§§^ sadi tosj a^ss^fe qi^oiioiei ^Siyag ^^sf^ mo\^: « 

4^:31 2!«*oiioiEi qis<ysdi memoi ai^dioiEis qiSAi9ife e!!*oiioiEi s&&a. 



OloldlAlfe SVESSg S &^S2| ^AjOliB 4}A||o| SSSPIS t.H::[. S ^gg SSSdl 2i(MA|. SXPI^OIU ?^dl CHSh 

^j|!2!2] SSB S gfgSI SXIS SsSHI Sf5)| oPI ?I5K)1 ^^SfCf. 

E IB s sasi 6!Aiaidi COS aioin cioisEM ms e^sa §1121 ^seoic^. alOlx^ c^oiEEdDdiAi mm^ ^m^. 
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^eoiiAi aioiii aoi2E(ii)2i ^^^^ e^sif ^ 2}^m m^^ ^se ?|5H Mgsa. mm aoisEdi 

e^§§^ as saoii my 2i|#oiioiEi ^stimg s^&ci. ^:>\ mo\^(^9)s\ 4 s^sia. 



Jan B:?i!oiiAib. m§i^ 2iE:imoi^(20)^¥Ei ^r:?! eiioix-i aoi£^(ii)o| 2h§§t §as si^^^^a. 
§sf msa e^ssF aiiiioKX n es^^e ?ixi^^q. 

m ^DWOWM^, ^§^^011 ccfd^ oiai sq^oiioiEi ^^^mm m^^^Q. Jii0i¥{i9fe e^sit ms ^sf 

^Ol 2!i#0)|01E)(17)fe Oil^E lEl(13)a 5lSA15|fe SxlOia. £ lOilAi^, ^aikO|E(solenoicl)(17)PF 5!i*01IO|ElS Mgan SiC}. 

^SIIiiiO|E(17)fe OlIgS ilEi(13)2i o^^¥2^ ^&£101 a^o^, avi^i on*o||o|Ei ?S¥(18)^¥EI gJ^S^ ^SSWOII 2I8H 
011^^ gEI(13)e mEM^Q. £ lOllAife ^DIGW ^:)\ 0\\mB i!EI(13PF q^^S) 2|£g oi¥I2 Sia^LK SJSgOil tUSf 

oiig^ ila(13):'^ 21 ^^^m o\mD\\ mm aoi^n aa. ^sei e^ssf iifse i^i^psmoj mm aoi 

^^^inf&g 9}mmom sa. oiii-^ ^Q(i3)fe ^01 ^^oiioiEi(i7)o)i 216H us^ ^^ehs ^mm, m\xj doishc 
ii)^¥Ej ¥:nfAmci. 2i^m ^ ssaoia^ds ^ u)^ av^ji qh^^ ^9(i3)^¥E:i g e 

^9(13)^ ¥ ui¥ &^A^^ee ancn. ^ m¥^^A^^s a#£i mm aoisHCiD^j ^eoiiAi ^msicn 



(13 14) M0\9i D]^JiD\ OH^ PFg^H §[ ^^21 5£aOlSH(13 S 14)2f ailOIH QOISHdDSI Pidlfe ^QH D[^mQ. ^. ^^:?! e[ ^ 
£1 5SaOISE(13 S 14)S SA^ofe 2.^3121 go g^usi J^^QH Dim^Q. 40| §^ SSQ0|£Hd3 S 14)S SiAFofe 1^#0I 
Ol^fe 

e s e b ^^6ni at£^ biii:?i{i5)^ & &s\ ssaoiands i4)oiiAi s^s^ ¥ mseoi 

se^ysstPDi PD2)s ^^y>:Q, nt^^^oi s#<y^e(PDi pD2)2j xm CHSof^ eisif ^, ^oi E^^^^ol s 

s^y^MCPDi ^ PD2)2i xpf 'o'oiBi^, mm aoisHdi)2j nh&g e^aifsioi sad^ 21010. se°k hfssoi 3#<:ii^m 
(PD1 g PD2)2i tJtD[ 'o'oi ofyuH^, diin:?id5):?F mm Qoi2Hdi)2i n^s^g 9}^mMBU\ 21mm 6imm 
:?id2)^ EiE^Ai^D. 1^01 o}§5f ^^oii iitei s§3ld2)p^ mm aoi£^(ii)2j ^mo[o\ mm aoi 

2E2j(ii) m^m^^m ^i^mMiiQ. ^01 aioix-i cfO!2Hdi)2i nfs 2f§if sxi^ ^:7i mm^ ge<(i3)2j sf^M ^^e^s 

Ml mm aoisE(ii)2i oh^if il^§o^ ^goii cuesm. ^^2^ 5mcioi2h{13 ^ 14) ii hiispids):?^ ^01 mom aoi2H(ii)2i 



£ 2^ OII^S ^Eid3)21 ^D\mm ^S5PI ?ie^ HEHHOID. OlIgS ilEI{13)0ll 6fe 011^^ gEi(13)S gJMeh 

§21 ^|¥^^A^2| ejA^#2j mSOll CHs.^ i.^4-0|Q. 

5= — ^^cos(e) 

:?i u)v eiAfsei g^ioii ch^ gj^gsj ui¥ 'siM^m ^sha. se&, wigs sa(i3)2i mmms sajssi ab:?ioii a& ¥21^21 aii^i ui 

Ma St:7l ^'SfAj 2011 OS 5J0ID. 

r(8)=- 



1+ 5-sm 
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1H¥ /dPIOII Oie^ ^^A^§£j Ali:?|b(« SiOlofffl. g^oiCf. £ 2011/d. Oil^g ^'Ei(13)2i Ui¥ ^^Af£ 



4^%^^ 3 

_ 2<icos(e) 

4.8fA> x,^^ oil^e gEH(13) LH¥0ilAi2i ^01 ¥3fnfS. qfe gj212J §4^3 ^^e^Q. 3011 OJ^S, 40| 0||^g g 

£1(13)2] ¥3fmS^ LH¥ &}A^2^0i| CHgh A^:J| lh^ bfAf2|g ^:?| 0||gg §9(13)011 EJA^o^fe #0! ^:?| UIV S.^ 

Af^2i S<M5I 0(^^ giAR^SI i,^4^oia. 

£ 3S ^ bf^5|sf 4'Aioiioii mm mm aoi2E(ii)M ?i£[ ms sx\m m^epi ?ie^ ^eoia. e ^^soii coe nfs 21m 
3^ sxife ^ Dfxisi D\^m 4^ssm sia. eiwi^ ^^i^i eiioixi aoisE(ii)2i ss! mse e^^£^5^fe 5!oici. msmo\ s^^y^ecpoi 

^ PD2)g 011^^ ^•a(13)£l ^CH ¥3^m^^011A1 EiaxKpeak value)S UEILHIQ S^Q. SE°K 401 n^&eoi S#<MsM(PD1 PD2)^ 2[§ 

m )oi(A^ sx^6f:i sACf. e^sff ^§(9. )^ 4^:?i oii^e meiusv^ m^M oi^^ ^mm^^^m i§@a. eiioix-i 

c^oisEdDsj ^^si n^s^oi 4^:)| oy^m m^^m ^o\i\d\\ ss, 4^:>i u^s^^ol s#^^m(pdi §^ pd2)^ ^mnm ^d\\ ^a. iiFdfAi. 
401 m^^moi s#^^^(PDi ^ PD2)2i xp^ ^^^o^:hi sin, Hiin:?i(i5):'f ^oi nfs^^oi s#iM^e(PDi ^ PD2)2j x^m iMimo^ oioii ch 

e^sif e£ si:)i(i2)^ EiH^Ai^a. 401 s£ ^mD\[}2)^ 401 aiioixi aoisH(ii)2i ^sai^^m 401 

oixi aoi2H(ii)2i asmse 2^^5^^^a. ^ giwife, siioih aoisH(ii)£i evgsF wse ^am^ 5101a. ^^i oiige SEi{i3)2f 
s^(i6)oi oi^fe 2|£::jf ^g^oii ajaf, 2}§a 



1 )oiiAi e^§,Ka. )^^oieec:i. 



4^^sh U^2f ^01, ^ ^^SOll (Ue eilOlXi QOIfiHS ?lth ehSSt MgXf ^^011 CUBf eiioii-i ao|2H2| e^ssF msol x^eo^ 

(57) §^2) a?i 
1. 

eiiom aoisES e^sif s^ioii aof/H, 

^£011 EUEI EfSOl ^SFotfe EllOIX-l POISE; 

e^§5f ^iiaoii CUE} eiioixi poisesi gsg ^^ai^i^ ^e ss:?i; 

^^^^ EilOlU ClOlSEOilAl S^SI #m SSSfOi AlPIOII CH^ofe HtS^OI SS<yaM S^m^, AIS oj 

4^:?| aiOIXi DOlEESf SMP0IEE2I A^O|0il ?|xiam. S^POISE^ SA^m^ l^g gJA^2| ^ mgol! (if^ i^^f 

^]af Allien nf^rsi esfgoii cosf g^sf asg^ oi^e^ sisa^ oiige §ei; 

4^:>i eiiojxi D0IEE2I EFse e^^s^ iuses ^xispi ?iaoi 4^:?l ^ sMQoiEiEmsj ms^oi ssd^MSi x^oii cnesi^ii ^iji 
of§5^ 6jss 4^:31 8E #^s^^ biis:?!; 

di^^ ^HM efssf iifssi ^stgoii aj^ ^^e^ sisai?i:?i ?i& eiisoiioiei; 

siioixi aoiEEoii cHe.^ e^sm smm Afgx^s^a s!^^^^ m§x^ eiEiiaioi^i: 

5!i*oiioiEi ^SiM^oi! g&moi 5!i*oiioieim ^mk\3\^ eq^onoiEi ^§¥S ss&e ^ses aioixi doieem la 



s^s 2. 
jgii»oii sioiAj. 

4^:»i ;qio^¥^ gi^s efstf nf^^^f 4^:?i oii&s ^»Ei2i 2|£ ss^¥Ei m^^^^ ^^h ^ssioi si^ o^gsf ms^i xim UEiuife ef 
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